Initial analyses from a survey of people with unilateral upper limb congenital absence registered with the Cambridge Disablement Services Centre (DSC) indicated differences related to laterality and gender. A postal survey of all DSCs in the UK was conducted and support for these findings was provided from the analysis of the information supplied by the 25 DSCs who could provide data in the format requested. Comparing statistics for the UK population with those gained from the 25 DSCs, estimates for the number of children and adults who should be registered with DSCs in the UK are made. From these figures it is suggested that the non-registration rate for adults with a congenital absence of an upper limb could be as high as 64%.
Introduction
A number of studies have been undertaken relating to congenital limb reduction defects (Stoll et al., 1996; Brown et al., 1996; Froster and Baird, 1992; Rogala et al., 1974) . These studies have commented on the frequency of all congenital defects of the upper limbs.
Comparison between studies is difficult as each study subdivides cases into subgroups differently. None of these studies focused specifically on cases that would benefit from prosthetic care although Froster and Baird (1992) did find a significant preponderance of left-sided defects within the subgroup of transverse defects at the radiushlna level.
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McDonnell et al. (1988) provided estimates for the incidence of congenital upper limb deficiencies by comparing data from a number of sources. This paper focused on the number of cases that would benefit from prosthetic care but did not comment on gender. Kyberd et al. (1997) focused on the upper limb amputee population attending Oxford DSC. This study included both acquired and congenital upper limb absences. Although laterality and gender differences were observed amongst the clinic population with congenital upper limb absences the study did not specifically focus on these. A recent report by the Amputee Medical Rehabilitation Society (1997) provides estimates for the number of new cases per annum of upper limb congenital amputees needing prosthetic care in England. These figures are extrapolated from data from the Manchester DSC but do not give details of laterality or gender.
Cambridge DSC survey
A profile of upper limb amputees registered at Cambridge DSC was undertaken as part of a research project designed to evaluate how cosmetic and functional prostheses are used (Fraser, 1998) . Analyses of the data related to congenital upper limb absences revealed significant differences between the numbers of left and right congenital absences as well as gender differences. As a result it was decided to pursue these findings further by engaging in additional enquiries.
From the Cambridge DSC records a total of 70 upper limb congenital amputees who had unilateral upper limb absences at trans-humeral or trans-radial level were identified. Some 41 were aged between 16 and 80 years in May 1996 and 29 were aged 15 years and below (Table 1) . There was a significant difference among the number of adults with a left limb absence and those with a right limb absence. Some 29 (71%) had a left-sided absence and 12 (29%) had a right-sided absence (X = 7, df = 1, p < .01). Curiously this difference did not appear to exist in the younger age group. Twenty-nine congenital amputees aged 15 years and below were registered; 13 (45%) had a right-sided absence and 16 (55%) had a left-sided absence.
Although there was a slight tendency for more left limb absences than right the difference was not significant.
It was possible that the laterality and gender differences observed in the Cambridge DSC population could have been an idiosyncratic feature of that population therefore it was decided to undertake a national survey of DSCs.
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National DSC survey
The managers of 42 DSCs in the Directory Centres for the UK were contacted and a request made for details of the number of patients with a unilateral upper limb congenital absence who were registered at their centres, differentiated by side of absence, gender and age group (15 years and below and 16 years and above). Out of the total of 42 centres 5 did not have upper limb amputees registered with then, 4 centres did not reply and 8 centres were unable to supply data in the format requested. Thus useable data were available from 25 of the possible 37 DSCs which provide a service for upper limbs. There appeared no reason to think that the 12 centres not contributing data were systematically different from the group who did provide usable Left
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data. From inspection they were geographically spread and from a knowledge of the centres they were equally represented in size.
Results of national survey
As can be seen in Table 4 . Alternative estimates of upper limb congenital absences extrapolated from different sources of observed data. could be assumed that between 1,270 and 9,236 people with congenital upper limb absences are not registered with a prosthetic clinic ( Table 4) .
Again using these very rough estimates it could be assumed that slightly more than one fifth of the number of people with congenital upper limb absences derived from the McDonnell, Kyberd and A M R S figures would be aged 15 and below i.e. 1,288, 897 and 2,543 respectively. The estimated number of children 15 and below registered with the 37 UK DSCs is 1,299 which is very similar to the estimate derived from McDonnell. This figure would lead to the conclusions that, if the McDonnell figures were used then all children in the UK for whom prosthetic treatment should be considered appear to be registered with a DSC and that the discrepancy between the number of congenital upper limb absences actually registered with DSCs in the UK and the number that could be expected to be registered results entirely from the adult group.
If the Kyberd figures were to be used then it would have to be concluded that more children are registered in UK DSCs than were born with a congenital absence. The Kyberd figures were calculated for the Oxford population and may not reliably apply to the UK population as a whole. Nevertheless, also from the Kyberd figures, there would appear to be evidence for a lower number of adults registered with the Oxford DSC than might have been expected.
Using the numbers derived from both the Kyberd and McDonnell figures for the 16+ population there appears to be a non-registration of between 49% and 64% of adults with a congenital absence.
The A M R S figures appear to bear no relation to the other estimates. These figures are extrapolated from one high profile DSC which has a strong reputation for prosthetic care of children. In fact there is evidence from the data collected from the 25 DSCs to suggest that the centre has attracted twice the number of children with congenital upper limb absences who would have been expected from the catchment area. Interestingly if the AMRS estimate for children is halved it is comparable with the McDonnell figures and the estimated figure for the UK DSCs.
Discussion
A bias towards more left-sided upper limb congenital absences has been commented on in a number of papers (Kyberd et al., 1997; Froster and Baird, 1992; McDonnell et al., 1988; Scotland and Galway, 1983) . There appear to be no definitive explanations for this. Corballis and Morgan (1978) suggest that the developing embryo is under the influence of a left-right maturational gradient which seems to favour earlier or more rapid development on the left than on the right. Brown et al. (1989) raises the possibility that the asymemc development of the cardio-vascular system leads to subtle differences in vessels serving the left and right limbs and that the most likely explanation for the mechanism of induction of unilateral limb defects may lie in the vascular supply to the limbs. These factors could be important if embryos are more likely to be exposed to negative influences earlier rather than at a slightly later stage in their development.
There is some evidence to suggest that people with a left-sided absence are more likely to wear prostheses. A slight but non-significant tendency towards a higher percentage of left absences in the 16+ age group as compared to the 15-group was observed in this study (Table 3) . Dlugosz et al. (1988) found evidence of an apparent association between congenital limb reduction defects of the upper limb and learning difficulties. Children with learning difficulties may have problems in learning to use prostheses and this may lead to a higher rejection rate in this group. It would be interesting to explore this finding further. There was also a significantly higher number of 16+ females registered than would have been expected from the sample as a whole. Kyberd et al. (1997) also reports a significantly larger number of females with a left-sided congenital absence registered with the Oxford DSC. These findings might suggest that people and particularly females with a left absence are more likely to continue to use prosthetic services in their adulthood and therefore be good wearers of prostheses. Interestingly in the Cambridge study undertaken to evaluate how cosmetic and functional prostheses are used; amongst the possible participants, who included both congenital and acquired amputees, 57 (47%) had a left-sided absence and 64 (53%) had a right absence but amongst the actual participants in the study 36 (55%) had a left absence and 30 (45%) had a right absence. This might also support the idea that people with a left-sided upper limb absence are more likely to wear prostheses than those with a right absence. McDonnell et al. (1988) suggests that a prosthesis would be more successful when fitted on the side that would have been dominant and as 85 per cent of the population is thought to be right hand dominant it could be expected that more people with a right-sided absence would become wearers of prostheses. From the findings reported in this paper this would not appear to be so.
Significantly more males than females were found to be registered with DSCs. This finding is supported by other studies (Jones and Lipson, 1991; Gregory-Dean, 1991; McDonnell et a[., 1988) but not commented on. Other studies have included amputees with an acquired absence. As higher numbers of males and a higher number of right-sided absences are seen amongst amputees with an acquired absence it could be that the laterality and gender differences amongst the congenital group have not been fully appreciated. This apparent discrepancy between the number of children and adults registered with DSCs could reflect an improvement over the last 20 years in the referral to prosthetic services of children with upper limb absences. Many adults over the age of 40 may never have been referred to a limb clinic. Before 1970 children were often only referred to a clinic when they went to school. Scotland and Galway (1983) demonstrated a dramatic increase in the acceptance rate in prosthetic wear in children fitted before two years of age. If this is the case and if as this study suggests most children with an upper limb absence are being registered with limb clinics it could be expected that as these children reach adulthood a higher number will continue to use their prostheses. There could then be a marked overall increase in the number of people using upper limb prosthetic services.
The non-registration of adults could also reflect the influence of parents who put pressure on their children to wear a prosthesis. Once in their teens they may reject their prostheses. Scotland and Galway (1983) and Brooks and Shaperman (1966) report an increase in the rejection rate amongst teenagers. Another reason for rejecting a prosthesis could be that people with a limb absence choose careers and lifestyles that minimise the need for 'two hands'. In the Cambridge study evaluating the use of cosmetic and functional prostheses, 54% of the participants reported that the choice of their career had been influenced by their limb absence.
The wide discrepancies in the different estimates of people with congenital upper limb absences reflect the dearth of reliable sources for data collection. Drawing conclusions about the population of congenital upper limb absences by extrapolating data from one limb deficiency centre in likely to prove unreliable. It is unlikely that a reliable estimate for the number of people with upper limb deficiencies will be obtained until accurate records are available from all upper limb deficiency centres and the progress of both people who choose to use prosthetic services and those who choose not to are monitored.
Conclusions
This study has shown the need for detailed centralised records for upper limb absences in order to gain accurate and reliable information about this group. The number registered in any single clinic is small and it is only when lager numbers are used that certain patterns become apparent and significant. It will be important to monitor the numbers registered in DSCs over the next few years as children who should have benefited from early fitting of prostheses and improved follow-up become adults. Multicentre studies would provide a larger population of people with upper limb absences for study and more reliable information could emerge which would benefit both those who use prosthetic services and those who provide and plan the services
